There continues to be a persistent, widespread gender gap in multiple STEM disciplines at all educational and professional levels: from the self-reported interest of pre-school aged students in scientific exploration, to the percentages of tenured faculty in these 10 disciplines, more men than women express an interest in science, a confidence in their scientific abilities, and ultimately more men than women decide to pursue scientific careers. Reported herein is an intensive outreach effort focused on addressing this 
INTRODUCTION
There is a significant dearth of female chemists at the highest levels of academia: at 30 the top 50 schools (measured by research funding), only 18% of tenured and tenuretrack positions were held by females in 2012-2013. 1 The numbers are slightly more encouraging across all STEM disciplines at all academic institutions, with approximately 25% of full-time, full professor positions held by females in 2015. 2 Research indicates that this gender gap may start as early as elementary school, with 35 female students having a more negative attitude towards science than males starting as early as 4 th grade. 3, 4 This gender gap is likely reinforced by the fact that high school science teachers spend significantly more time addressing the boys in the classroom, a fact that has been well-documented in the literature as recently as 2013. 5, 6 This gender gap has a multitude of potential causes that have been investigated in 40 the literature, including: (a) a lack of female scientist role models, 7, 8 which contributes to childrens' perceptions that scientists are overwhelmingly white males; 9,10 (b) girls'
self-perception that they lack aptitude and ability to succeed in STEM disciplines; 11 and (c) teachers', parents', and other authority figures' reinforcement of these stereotypical notions. 12, 13 These phenomena affect children as young as 4 years old, 14 and continue of majors and careers. [15] [16] [17] Educators have attempted to address this gender gap through increasing girls' access to female role models, [18] [19] [20] and through conducting outreach activities specifically targeted towards female students. 21, 22 
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A concurrent problem in STEM education is the lack of hands-on laboratory time in the formal middle school and high school curricula, which is attributable to a general decrease in funding for STEM education, 23, 24 as well as an increased prevalence of standardized testing that de-emphasizes hands-on experimental training. 25 To simultaneously address both of these issues: the persistent gender gap in STEM disciplines and the lack of hands-on science education, we developed a full-time, week-60 long chemistry camp for middle school girls in Rhode Island. Hands-on full-time outreach programs for girls have previously been reported by this 34 and other journals; [35] [36] [37] review articles on this topic have also been published. 38 Only one of the previously reported full time programs was focused on chemistry, and in that case focused particularly on analytical chemistry experiments. Key novel elements of our 65 reported program are the inclusion of multiple field trips, discussions with female scientist role models, and a broader range of hands-on scientific activities, including investigation of material properties through relay races on Non-Newtonian fluids.
The camp schedule included 11 hands-on scientific activities, significant interactions with female scientists, and two field trips to explore scientific issues. The 70 main goals of the camp were to ensure that the participants understood (1) the direct relevance and applicability of science in their everyday lives, and (2) that scientists comprise a diverse demographic group. Reported herein is the development, Participants were responsible for arranging their own transportation to and from camp each day. In addition to the 11 major activities discussed below, students also participated in multiple swimming breaks throughout the week, watched selected 95 science videos, and engaged in extensive interactions with invited speakers, camp volunteers, and the PI, Dr. Levine.
Participant Demographics
The 36 participants came from communities throughout the state of Rhode Island, with the largest contingent from Pawtucket (9/36 of the girls). The participants came 100 from public schools (17) , private schools (14), charter schools (1), and home schools (4).
25% of the girls were from non-white minority groups (9/36).
HANDS-ON EXPERIMENTATION
As mentioned in the introduction, one goal of the camp was to educate the participants about the applicability of science in their everyday lives through hands-on 105 experimentation. This hands-on experimentation has been shown to be crucial to encouraging general interest in and enthusiasm about STEM disciplines. 39 To that end, the camp schedule included 11 hands-on activities (Table 1) . For each activity, the participants learned about the key scientific background, conducted the experiments, and discussed the results. Selected photographs of these activities are shown in Figure   110 1. what her daily work entails, followed by an extensive, participant-directed question and answer session. The participants also had ample informal question and answer time with Dr. Levine and the other graduate students throughout the week.
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EVALUATION
As mentioned in the introduction, a key goal of the chemistry camp was to demonstrate the applicability of science in the girls' daily lives, and to educate them about possibilities for females to pursue STEM careers. Our success in achieving this goal was evaluated through administering pre-camp and post-camp surveys to all camp 145 participants. The survey questions were selected from published surveys that measured students' attitudes about science relevance, 60 and in particular asked the participants to rate their responses to the questions shown in Table 2 agree; 5 = strongly disagree). Asterisks next to the question numbers indicate those questions that had the most significant differences in responses pre-and post-camp.
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The results of this survey are summarized in Table 2 . A paired t-test conducted on this data gave a two-tailed P value less than 0.0001 for the cumulative survey scores, considered to be extremely statistically significant. Several of these results merit further discussion: (1) For all questions, the average responses were higher at the start of the week than at the end of the week, meaning that more of the girls agreed with these 
